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(57) Abstract 



This innovation relates to a method to decrease the weight and size of the welding gun as well as the transformer for the 
current supply by substituting the mechanical system for compensating the electrode wear (or manufacturing tolerances) by a sys- 
tem for measuring the electrode tip and using this measure for adjusting the position of the gun at welding. It even includes a sof- 
tware function to move the fixed tip of the gun towards the sheet at the same time as the gun close to avoid interference between 
the gun and the sheet when the gun moves between the positions. 
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A method for automatic program compensation of 
electrode wear. 

Technical fietd 

This innovation relates to a method to adjust a program for a spotwelding robot to 
compensate for tolerance and wear of the electrode tip. 

5 This innovation even relates to a method to decrease the weight of the welding gun and by 
that the demand upon the robot. 

This innovation even relates to a method to decrease the size and weight of the welding 
transformer and by that the the demand upon the robot as well as electric supply. 

10 

This innovation even relates to a method to decrease the size of the welding gun and by that 
the demand upon the access in the welding area. 

Background art. 

15 During the last 20 years production of spotwelds, mainly in car industries, has been 
performed by industrial programmable robots. Such a robot keeps a welding gun in a 
programmed position, the gun close with a force of 200-500 kN, and a current of about 10 kA 
is sent over the tips of the gun. By the time the tips of the guns are wearned down, up to 8 
mm before they are exchanged. 

20 

The robot keeps the gun in programmed position independent of the wear of the tips. If the 
gun is stiff mounted toward the robot the wear of the electrodes will move the sheet to be 
welded to a wrong position or the force will be used to move the robot to the welding position. 

25 Beside the wear, the manufacturing tolerances of new tips gives the same problem. 

To avoid this problem,. the gun has been mounted in a way it mecanicly can compensate for 
the wear. This has had different name, equalizing is one common used. The methods have 
been different such as the gun can rotate around an axe only when the gun is closed, a 
30 cylinder moves the gun in a linear movement until one tip reach the sheet etc. Such 

mecanical units increase by itself the weight and the size of the gun but also the current feed 
has the same influence because of the need of extra flexible current feed caused by the 
mecanical equalizing. 

35 By this innovation the gun weight and sizecan be decreased as well as the current losses 
caused by the extra flexible current feed. The current saving also decrease the weight of the 
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transformer, normally carried by the robot, thus decreasing the demand upon the robot 

Simultaneously the software in the robots has been developed. Nowadays many robots offer 
a function for adjusting all programmed position along a line defined by two points in the 
5 space according to some input This is a function developed for arcwelding robots where the 
distance to the sheet can be adjusted depending of the current in the arc. 

Disclosure of the innovation. 

This innovation uses the system developed for arcwelding to be used for compensating for 
10 the wear of the electrode tip. 

The method uses a situation where the robot has a suitable position for measuring the tips. 
One such position can be just after tipdressing. Because of the wear the electrode needs 
tipdress with some interval. After this it is very suitable to adjust the programed positions. 

15 

The measurement can be done in different ways. One such is to let the gun close over a 
surface which can move in a direction perpendicular to the surface and with a unit to 
measure the position of the surface after the gun has closed. The measure sends information 
to the robot of where the surface are and this information is used to adjust the programmed 
20 positions to fit the actual electrode wear. 

Only the adjustment of the positions is not enough for getting a good function. The robot 
move between the spot positions in a way it should touch the sheet because of the 
mechanical hysteria in the system. Of that reason the robot controller must have an added 
25 function where the electrode, that is not moving at gun close, can be programmed e.g. 5 mm 
from the surface. The robot shall each time it send a signal for gun closing even move the 
gun this 5 mm toward the surface. Such function is not known to exist for the moment but is 
possible to add to the functions of a modern controller. 

30 Brief description of the drawing. 

Fig 1 show how a measuring plate can be arranged. This is mounted upon an often used unit 
for automatic tipdressing (1). The measure surface (2) is mounted with the tipdresser upon a 
slide so it can move perpendicular to the shown plane. In the slide (3) the measure unit is 
mounted. 
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Claims 

1 . A method for automatic program compensating of electrode wear at automatic spotwelding 
characterized by a unit to with the gun is moved with some interval upon which is a 
5 device for measuring the position of the tip and by sending this information to the automatic 
unit adjusting the welding positions to this measurement. 



10 



2. A software program in an automatic spotwelding device controller according to claim 1 
characterized by a move of the fixed electrode tip toward the sheet at the same time 
as the controller send the signal to the welding gun to close. 
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